Introduction
The average burst size of phages of phytopathogenic bacteria of animals is usually several hundreds per cell, and it is rather easy to make specimens of the phage particles for electron microscopic observations. In the case of phages which attack phytopathogenic bacteria, the average burst size is always small.
It was shown that the average burst size of the E. carotovora phage was ca. 6per cell2), and that of the phage OP1 of X. oryzae no. 49 was ca. 1215). Klement reported that the burst size of the F1P1 phage (C. flaccumfaciens phage)8) was 46 and that the PfP1 phage ranged between 20 to 249). Such a small average burst size means the presence of a great amount of bacterial debris (Fig 1) . Furthermore, each of host range mutant named OP1h and OP1h2 was isolated from diseased rice plant leaves collected from the field by Tagami and others6) and the author17), respectively and a growth-temperature mutant, OP1t, was isolated from a culture plate by the author. OP1 and OP1h phages were found to be distinct from OP1h2 and had limitted host ranges. The host ranges of OP1 and OP1h were, so to say, strictly reverse.
Seventy eight of 82 isolates of X. oryzae collected from various places of Japan were to be susceptible to OP2, while 46 and 20 of the 82 isolates were susceptible to OP1 and OP1h respectively.
OP1h2 phage attacked 75 isolates17).
X. oryzae phages OP1, OP1h, OP1h2 and OP2 with these different host ranges were used in this experiment. X. citri phage CP1 isolated in Kyushu district was also used, although any detailed characteristics had not been studied.
X. oryzae, strain 22-SR-2, was employed for the multiplication of OP1 and OP1h2, as well as X.
oryzae, B, for OP1h. To make anti-bacterial sera rabbits were used.
Methods suspended in 0.85per cent NaCl solution at a concentration of about 107 to 108 cells per ml. Two to three ml of the suspension were injected into the ear vein of the rabbit, about 10times, with four days intervals.
After a week from the last injection, the whole blood was collected, and the serum was separated from the clot by the usual method. Table  1 Anti-bacterial serum method for the purification of bacteriophages.
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Discussion
The purification method reported here is characterized in having practically negligible loss of phages during the procedure (Table 2 and Table 3 ). If highly purified preparations are necessary, one or two more repititions of high speed centrifuging in addition to the procedure given in Table  1 will fulfil the purpose, because semi-purified suspensions prepared by the procedure of Table 1 do not contain any particles which are larger than the phage particles.
Morphological studies of several bacteriophages attacking phytopathogenic bacteria have been carried out by several workers. The shape and size of these phages are much varied. Pseudomonas tabaci phage 14), P. solanacearum phage13), P. phaseoricola phage and X. phaseori var. fuscans phage (PfP1)9), and Corynebacterium fiaccumfaciens phage (F1P1)8) were reported to belong to the tadpole shaped group, having a spherical head and a long tail. Another group is of spherical shape without tail, and P. tabaci phage 2, P. solanacearum phage10) and X. malvacearum phage12) were reported to this group.
All of the phages, X. oryzae phages, OP1 group and phage OP2, and X. citri phage CP1 when observed with semi-purified samples prepared with the method here described, shown to belong to the tadpole-like group. Table  3 Relation between quantities of anti-bacterial serum added and phage titre of supernatant Summary A purification method using anti-bacterial sera to remove a major part of the bacterial debris from crude phage suspension followed by differential centrifuging was developed, and was successfully applied to make clear under electron microscope, the shape and size of several phage particles attacking phytopathogenic bacteria.
